A compartmentalized deterministic mathematical model for the dynamics of HIV/AIDS under the use of male and female condoms has been formulated and studied qualitatively. Disease-free equilibria of the sub-models have been found to be locally and asymptotically stable. Stability results revealed threshold values for the proportions of susceptible and infected subpopulations that must use condom in order to achieve control, and possibly, eradication of HIV/AIDS in heterosexual populations. Condom use rate for the susceptible subpopulations has been found to be bounded above by the population's birth rate, while that of the infected subpopulations is bounded below by a given threshold.
THE MODEL EQUATIONS
Consider a heterosexual population with condom deployed in the various subpopulations. Assume that a proportion each of both infected and susceptible males and females use the condom (condoms are not 100 per cent efficacious). AIDS is an additional cause of dead for the infected persons.
Compartmentalizing the population into susceptible males not using the condom (S m ), susceptible females not using the condom (S f ), susceptible males using the condom (U m ), susceptible females using the condom (U f ), infected males not using the condom (I m ), infected females not using the condom (I f ), infected males using the condom (W m ), and infected females using the condom (W f ), and taking into consideration the epidemiological flow diagram in fig.2 .1, which we put forward for the purpose of this research, we obtain the model equations given by equations (2.1) -(2.8).
We derive the model equations by considering the assumptions and the epidemiological flow diagram ( fig.2.1 ). The incidence rates B m and B f are given as in Hseih (1996) . β are the average number of sexual contacts for males, average number of sexual contacts for females, probability of transmission by infected males not using condom, probability of transmission by infected female not using the condom, probability of transmission by infected male using condom, and probability of transmission by infected female using the condom, respectively. Similarly, m ρ , f ρ , m δ , f δ represent the proportions of infected males, proportion of infected females, proportion of susceptible males and proportion of susceptible females using the condom, respectively.
MODEL EQUATIONS IN PROPORTIONS
Transforming the model equations into proportions has the advantage of reducing the total number of equations in the model, giving the equations in epidemiologically meaningful forms (for instance, the proportion of infected persons defines the prevalence of infection), (Avert, 2008) . Consider the substitutions below,
Using these substitutions in equations (2.1) -(2.8) and considering (2.9) to (2.12), we obtain the model equations in proportions as given by equations (3.1) -(3.6)
STABILITY ANALYSIS
We apply Hurwitz criterion (see David (1997) and Weisstein (2008)) to study the stability of the disease-free equilibrium (DFE) states of the various sub-models in this paper. [ ] 
The sub-model with only infected males using the condom
For the characteristic polynomial to satisfy Hurwitz criterion (David, 1997) , the inequality (4.1.2) must be satisfied 
The Hurwitz criterion is satisfied by the characteristic polynomial provided the inequalities (4.5.2) and (4.5.3) hold. 
